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In addition, information obtained from a recent Raytheon Independent Research program on the role 
of the circuitry associated with the mechanical support of the cathode is of importance. 
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Activity Flow Chart 
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SCHEMATIC DIAGRAM OF PHASE AND AMPLITUDE CONTROL OF OUTPUT OF 

MAC NETRON DIRECTIONAL AMPiH' ER 

The diagram on the facing page is largely self explanatory. 
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Sehematic Diagram of Phase and Amplitude Control r Output of Magnetron Directional Amplifier 
The Proposed Packaged Unit is Enclosed in Dotted ne . Relationship to SPS Overall System is 
Indicated Outside of Dotted Line. 














PHASE PERFORMANCE 



NET RON VOLTAGE (VOLTS) 






< 


CO 

co 


co 

O) 

fc> 

CO 

CO 


rv 0) 

CO V 
3 

►P 2* 

H -+- > 


cO 

£ 

o 

to 

cd 

+-» 

cO 


Ex » 

0) J3 


P 

Pi 

Pi 

Q 

W 

00 

< 

w 

Pi 

o 

& 

►— < 

a 

H 


W 

O 

a 

<i 

Pi 

o 

a 

i — i 

H 

<d 

Pi 

w 

cu 

O 

Q 

W 

00 

< 

W 

Pi 

O 

55 


& 

0) 

> 


w 

"U 

0) X) 

x: cd 

+-» # c 

**-t 3 

°.s 

O CO 

o p 

Ex C 


Q) CD 

Sx X3 

03 _ 
3 C 
a 1 co 
co o 


CD 

pC 


O co 

+J Ex 
_ 0) 
•a & 

c ° 
.2X3 

+■» V 
*3 
O *3 

^ Ex 

CU a) 

.c _ 

bD -g 

2 2. 

Ex c_. < 


CO 

CD 


V CD 


CD 


UV S-H 

bo o 
c ^ 
g g> f C 

Ex hp*Q 

|2S 

o £ ! 

n *r? 


£ 0> ^ 

£ > CD 
H CD _c 

^ 4-J 

CD - 
> £ 
Ex 

TD £ 


aSB ttSMM MSSrnmmmmmamm 


PHASE AND AMPLITUDE TRACKING 

50 WATT DRIVE LEVEL 



SATURAT 








PHASE AND AMPLITUDE TRACKING 

2.5 WATT DRIVE LEVEL 



IAGNETRON CURRENT f sA) 






PS 

w 

M 


U p 


p 

sz 


u 
CD 

£ 
O 

04 
0) 

& « 
;r! o3 


•a s 
g 3 

13 S 

S CO 
O d) 
*rj p-i 

v. *r-4 

O ^ 
Q) a 1 


.fa 

x> 


CD 

C-4 


c .o o cd o oj 

3 .o P £> 


*-■§ 
4-> <-» 

CD 2 
C «* CD 

SPrtS 

Eg 

0 ) CO 


CJ P 

► r-4 

O 

> Kd 


C 
£ 

13 'S ti E 


to o 


p K 

CD P 


■ I VL/ ^ 

' Sfi,S 

s-» p *rj 


CD 


CO X) , 

p CO 9 

CO ho cd C 


•SL, 

a)^ 


CD 


CD 


P 

<+*H 

o 


CD 


m r j 

f- 1 ho co 
bO*co m 
C a> 03 
' T) 


CD 

C-J 

O 

e 


CD 

hD — 
c fa 
O g u P 

p, ho 9 fa 
o g ® Q) 
0 *S Q) C 

^ P ‘ ’ 


^ P 

P bO 

O cd 

CD O 

P > 

-O 

6 § 

£ a> 

«M O 

o CJ 

CD JJ 

CO ^ 

O O 
p 

CD * 

SZ <4-4 

o 

C CD 

5 5 ? 

c 

T3 g 
03 

o <u - 
«J faD.g 
* 


V-/ 

h <<J 


V 


§ «■§ 

- c ® 

a2-g 

. 3 e 1 

c 2 13 a) 

03 O t; 
.fa + J .rH O 
4— > . P ^+“4 

M O'O cd o 

ho P Ed *0 fa 
a> 0 “ 03 o 2 

H C (O - 0 ) 7 l 

& E .^Sg^ 

rr P P 

P p 


g s 

•E .2 

■°t3 

B,.S 

rp fa 

o 9 

a 9 

cd 


CD 


CJ 


2 b0*£ 




cd 


cd ’> P 

co Hn P 4 -> £-; Ph 

cd fa ^ ^ bD a P 

04 <u ^ .2 Is ‘-o +3 *s 


03 

g 
• ^ 
4— 1 

'cd 


_ CD 

.5 p 

s i 

CD R-* 

bO.g 

§ s 

^ u 

b0,° 

5 **-* 

rr— < 

C ^ 
5 CD 
Z> co 
3 


bO 


■si's *§•§ 


CO 


CD 

CD 

p 


O P 
£ 


P 

g>£ 

CO O 

p +-» 


es 

CD ^ 
P 


g >5 

cd 

sg 

CdCt 


s cd 

e x: < 4 ~i *-■ 

^ CJ O <D 

P CD 


v C QJ • r — 4 

fe .S 6 g» 2 -S 3 

P f-H .fa *-<_ CJ 
Oj 


•u ^.g^ 


CD 

> 

„ O _ 

fa ’5 g >» - ‘P CD fa5 5 c2 

« c * § -g ^ -S §> tS bp^ 

« a o i- o .s w 

5 -^. CTrr, o 2 pio 


W C 


ec§ u 
53 > 5 S 

p -p 
o 


CO 


- CO fi 


u p 


s .da IS ^ 


P 


P 

O 


t4 

CD 

> 

O 

V 

3 gl 

CD 0) 5-1 

*p S 4 

^ o c 


— O r- 

0) to Oj C 


S CD 


5^ 

« bp 

p 
O 


fa o ^ 
2 P . g 

^ 9 ^ CO P 

CD Qi tj +j 

P P O g 

13 w c o ^ 


■§ 2 > ^.a 8 ^ b°> 

c co sj r-i co m , — i 


P 


«w 

O 

CD 

P 

o 


CD 
P 
cr 

4— > CD 

p 9 

CD P 

P ° 
fa V 

CD 

.fa cd 
p _ 
cr^ 

CD g 

(44 p 


„ CD 

P^bfiS J! 

* < — 1 e. O f -4 

3 •£ 2 

i — i y, r 

o £1 

4J 0) ^ 

p to 


p ^ ^ 

. S g 0) 

^ CD 
.2 co X) 

£ .-fa 
H 


CO 


CD 


u; c 4 . r- 

c3 d)H nj cd 

35 9 t» 


ts s 3 & 

® s» 




0) 

S 3 

•§. 


TD 

CD 

3 

CD 

§ 

a 


P 

a 

e-4 

»rH 

o 


o 

P-4 

*3 

o 

CJ 


<D 

p .s 


(M 


P 

x: 


o 

co 


a) bo 
g.S 

g § 

+-* 

CD 

SZ C3 
±3 O 
u 

Z 

O 


CO 

o 

Oj 

O 

(44 

Oj 


o> 
CD 
CJ 

s ^ 




wu 

rQ O 

P P > 
U> _ J fa P ,g 

4— J CD co pH rC 4-J P 

oj <ta«a w •§ 


CD 
XZ 

g- 3 

rH CO 
40 2 
<D H 

4-> . 

CD 

rT Oj 

§3 

is S 

c § 

e e 

§ 
9 5 
o > 

P CD 

“ c 

CO *P 
• r-t A-» 
4-» 

CD *> 
U > 
CD _ 
r- TD 
S CD 
^ P 


CO 


CO 

O 


CD 

P 

bO 

P 

E 


p 

4-> 

P 

o 

CJ 


f-4 

CD o 
bO w 
P Sl-i 
Oj 0) 

4-H 

03^3 

• - -S 

CO w 

a Q3 
S JS 

CD ^ 

rP r— C 

+-> P 

C £ 

O 0J 

4-H 

CJ ^ 
.fa CD 

"fa 

P JU 

CD fa 

CJ <D 

CO 

CD jQ 

£ fa? 

.r-J 

CJ 
p 
u 




MAGNETRON 


i 



z 

o 

0£ 

H 

UJ 

Z 

O 

< 

LL 

o 

a 

z 

z 

3 

H 

LU 

> 

H 

U 

D 

a 

z 


o 

u 

LU 

U 

o 

> 

a 

z 

M 

oJ 

H 

3 

H 

CL 

LU 

u 

z 

o 

u 

a 

LU 

> 

o 

oc 

cl 


</) 

rvj 


Z Z 

o o 


Q- a 
O O 


u\ 

00 

IX) 




A Comparison of Present Phase Control Arrangement with Proposed Magnetron 
Tuning Which Provides Fast, Frictionless, Response and Broad Operating Range. 



SIMULATION OF INTERACTION WITH SOLAR CELL ARRAY 
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INTERFACE BETWEEN SOLAR CELL ARRAY AND BANK OF MAGNETRON 
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controlled. 
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The complete assembly weighs about two pounds. 
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Assembly Architecture for the Magnetron Directional Amplifier in the Antenna Subarray. 
Two Power Modules are Shown. Microwave Drive and all References and Auxiliary Power 
ar^ Inserted from the "Backbone" of the Subarray. The Array has Two Distinct 
Temperature Zones. The Top is Used to Radiate the Heat. The Bottom is Used for 
Mounting of Solid State Components. 
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Schematic of Subarray Made from Power Modules. 
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Simplified Layout of Subarray Using Assumption that One Microwave Drive 
Source will Drive all of the Power Modules in the Array. 
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Electrical Inputer Interface with Subarray Showing Use of RF to DC Conversion for 
Auxiliary DC Power Needed for the Power Modules. 
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be considered as either continuous or transient, the latter during start-up operations. 
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Exploded View of the Model of the Proposed Arrangement for Obtaining High 
Current at Low Voltage from a 50 ohm Source of Microwave Power. 
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Schematic of Arrangement for Containing All Sources of Auxiliary Power 
within the Subarray. 
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Total mass is estimated to be slightly over one kilogram and the tube generates power m the range 
of 3.2 to 5.0 kilowatts. 
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THE PYROGRAPHITE RADIATOR DESIGN 
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PROJECTED ELECTRICAL CHARACTERISTICS OF THE MAGNETRON PACKAGE (Continued) 
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DEVELOPMENT PROGRAM CONTINUED 
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67% efficiency from tube output to rectenna output assumed. 

Mass of supporting structure, DC power bussing and main circuit breakers not included. 
10 dB gaussian taper assumed for transmitter illumination. 
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